The inhibitors of nucleotide biosynthesis leflunomide, FK778, and mycophenolic acid activate hepatitis B virus replication in vitro.
The inhibitors of pyrimidine synthesis, leflunomide and FK778, have been reported to exert broad antiviral effects, in addition to their immunosuppressive activities. Their possible therapeutic benefit for transplantation medicine is currently discussed, because they also block the replication of human cytomegalovirus and human polyomavirus BK, which both cause important complications in transplant recipients. Here, we show that leflunomide and FK778 strongly enhance hepatitis B virus (HBV) replication in vitro. This activity is shared by mycophenolic acid (MPA), an inhibitor of purine biosynthesis. Stimulation of HBV replication by these agents was linked to their inhibitory effects on de novo nucleotide biosynthesis because it could be efficiently counteracted by external nucleoside supply. Mechanistically, we found that mitogen-activated protein kinase p38 played a key role for the enhancement of HBV replication by leflunomide, FK778, and MPA. All three HBV-activating compounds increased p38 phosphorylation, in contrast to the HBV inhibitors, telbivudine and cyclosporine A. Moreover, silencing of p38 expression through RNA interference efficiently counteracted the stimulatory effect of leflunomide, FK778, and MPA on HBV replication. Our data indicate that, in contrast to their reported inhibitory effects on other viruses, both leflunomide and FK778 can augment HBV replication. Treatment with leflunomide, FK778, or MPA may bear the risk to enhance HBV replication in infected patients.